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FOR THE INVENTION ENTITLED: 

"APPARATUS FOR INITIATING AND DISPENSING 
AN INCENDIARY " 

The invention is described in the following statement:- 
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Background of the Invention 

ft is known to drop incendiaries from helicopters and light aircraft for the purposes of 
forestry management and back burning. One known incendiary is in the form of a small 
sphere d app«>xim a tely 32mm diameter) of plastics material filled with a quantity of 
potassium: permanganate granules or powder. Each sphere is formed from two 
hennspheres injection mouldedfrom extruded plastic and subsequently joined together. 
A small hole is formed in the. sphere, to. allow filling with, a volume of potassium 
permanganate. The hole is men sealed with wax (hot glue), These spheres are typically 
dropped from dispensers mounted in helicopters. The dispensers are provided with a 
hopper for holding, large number of spheres and feeding the spheres sequentially to a 
chute where they are injected with a small volume of glycol. The potassium 
permanganate and glycol react exotherniically leading to their mutual combustion. ; 

Tins form of incendiary and dispenser have low reliability. This is in part due to 
d^culties ^sequentially feeding the spheres* a chute and then successfully injecting 
tW wrth glycol. It is not uncommon for the spheres to become jammed in the chute 
winch then requires manual clearing. If the clearing is not performed expeditiously 
*ere rs a risk of combustion occurring within the chute itself. Also, to assist in feeding 
the spheres to the chute an agitator is provided in thehopper. However the agitator can 
cause the spheres to simply circulate within the hopper without dropping into the chute 
Another reason for their relatively low reliability is that the holes through which the 
spheres are initially loaded with potassium permanganate is sealed with wax. If the 
spheres a* orientated so that the needle injecting the glycol is aligned with the wax 

H-Artna^peciUppar^ for taunting and DJipemlllg a . ^ ^ ?/J ^ 



seal, the needle blocks and has to be removed and .cleaned before furthers. Also 
sometimes the needle bits the join and cnislies the sphe 
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Summary of the Invention . ■ 

.. 5 . . ' ".. ./.. ••• •" ' ••" \ -. ' .. ;' . .. 

According to me present invention there is provided an apparatus for initiating and 
d.spensing an incendiary from- a line of series connected: incendiaries, said apparatus 
including: 

10 a feed mechanism for advancing a line of series ^nnected -incendiaries to a dispensing 
location; 

an injection device for injecting a substance into an . incendiary which reacts 
exothennically with another substance in said incendiary as said incendiary is advanced 
15 to. said dispensing location; and, 

acutterforcutdngsaidmcendiaryWsaidlmeofs^ 

wherein said feed mechanism advances said incendiary after injection with said 
20 substance and cutting from said line to said dispensing location where said incendiary is 
dispensed from said apparatus. 

Preferably said feed mechanism includes at least one recess, each recess shaped to seat a 
respective incendiary. 

25 . ■ 

Preferably said feed mechanism includes a plurality of recesses, each recess shaped to 
seat a respective incendiary, and wherein adjacent recesses are spaced by a distance 
substantially equal to the distance between adjacent series connected incendiaries. 

30 Preferably said apparatus includes a drive system for driving said feed mechanism. 

Preferably said drive system is coupled to said injection device for moving said 
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V • injection device between,* extended position where said injection device ^etrates 
smdmcendiary, and a retx^ted position where said injection device is spaced from said 
lncehdiaiy 

5 rPreferably said injeotion device is Supported on a rail aid reciprocated by said drive' 
. systemalong s^d raU betvveen^ ., 

Preferably said injection device is mounted on a slide, and said slide is supported on 
.said rail.' .... 
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Preferably said drive system is coupled to said cutter for moving said cutter between an 
extended position where said cutter cuts an incendiary from said line and a retracted 
position where said cutter is spaced from said line. 

15 Preferably said drive system is coupled to said, injection device and said cutter to 
smmltaneously move said injection device and cutter between said respective extended 
positions, and said retracted positions. 
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Preferably said cutter is mounted on said slide. 

Preferably a slot is provided between respective adjacent recesses in said feed 
mechanism over which said line extends: when being advanced to said dispensing 
position, and said cutter is juxtaposed to extend into said slot to cut said line when 
moved to its extended position. 

Preferably said apparatus includes a retaming member for retaining an incendiary in a 
respective recess while said injection device and said cutter are moved from their 
respective extended positions to their respective retracted positions. 

Preferably said injection device extends through said retaining member when said 
injection device is moved to said extended position. 
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Preferably said retaining member is a plate having aifirst portion which feces an 
incendiary when at a location where said injection device penetrates said incendiary. 

Preferably said apparatus includes a pump for pumping a dose of said substance to an 
incendiary via said injection device while said injection device is in.its extended 
position. . '* . ■■ 

Preferably said pump is driven 07 said drive system. 
10 Preferably said pump is a peristaltic pump. 

Preferably said drive system includes: an intermittent gear, arrangement including a 
driver arranged for continuous rotation and a follower supporting said feed mechanism 
wherein for a first portion of a revolution of said driver, said driver engages said 
15 follower to Rotate said follower by a Action of a revolution, and for a remaining portion 
of the revolution of said driver, said follower is locked against rotation. 

Preferably said intermittent gear arrangement is a Geneva gear having a driver and a 
follower. 
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Preferably said driver is coupled to said slide for reciprocating said slide along said rail. 

Preferably said apparatus includes a link pivotally coupled at one end to said driver and 
pivotally coupled at an opposite end to said slide. 

Preferably said apparatus includes a park system for biasing said injection device to said 
retracted, position. 

Preferably said park system biases said. driver to rotate to a position Where said driver 
drives said slide along said rail to a location commensurate with said injection device 
being in said retracted position. 



Preferably said apparatus includes a h^fa^^^-iad^^ ^ 
. injection device are housed, said housing toying an inlet.thn.ugh which said line of 
^nnected incendiaries c^ enter said hous^g and. a chute . through winch 
incendiaries are dispensed. 

."5 .* ' " : •. V. v .;7 'v; : - : / - ;,, /: 

■•; Preferably said apparatus includes an- extoguishin^ system for extinguishing an 
mcendiary into which said substance is injected 

In an alternate embodiment, a processor or computer may be used to control the motion 
10 of the feed mechanism and injection device. 

Brief Description of the Drawin gs 

. An embodiment of the present mvention ™U now be d 
15 with reference to the accompanying drawings in which: 

Figure 1 is a perspective view of me.main components of the apparatus for initiating and 
dispensing an incendiary; 

20 Figure 2 is a partial section view of the components shown in Figure.1; 
Figure 3 is an enlarged view of detail A shown jn Figure 2; 

Figure 4 is a stepped cross-section view of the components shown inFigure 1 • 

2S .' 

Figure 5 is aachematic representation of aparlcsystem incorporated in the apparatus; 
Figure 6 is a rear perspective view of the apparatus shown in Figure 1; 
30 *i^7isaperspecuveviewof m ea PP am^ and, 
Figure.8 is a perspective view of the apparatus with its housing closed. 
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: Description of Preferre d Embodiment 

Ri^tbthe^mpaa^m^ and k particular Figures Iritis seenthat an 
apparatus 10 for Mtiatmg and- dispensing an oncendfery (not shown> ffom a line of 
series connected incendiaries (not shown) mcludesare^mechanism^foradvanbinga 
line of series connected incendiaries, to a dispensing location D; an injection device 14- 
and a cutter Id. The feed mechanism 12 in this embodiment advances the line of 
incendiaries in an anti-clockwise direction to the location D which is at approximately 
thesixo'clockposition. The injectioh device 14 injects a substance such asglycolinto 
an incendiary as the incendiaries moved toward, but prior to reaching, the dispensing 
location D. The glycol reacts exbthennically. with another substance (potassium 
pennanganate)in tte incendiary. The cutter 16 cuts the incendiary to which the glycol 
has. been injected from the line of series . connected incendiaries. After the incendiary 
has. been injected with the glycol and cut by . the cutter. 16 from the line, the feed 
mechanism 12 advances the incendiary to the dispensing location D where it is 
dispensed from the apparatus 12. 

The feed mechanism 12 includes, a wheel 18 which is rotatably mounted on an axle 20 
The wheel 18 is provided with a plurality, of recesses 22 formed in its outer 
crcumferential surface 24. The recesses 22 are.shaped to seat respective incendiaries 
More particularly, the recesses 22 seat the incendiaries with a degree of clearance so that 
when an incendiary cut from the line reaches the dispensing location D, it is able to fall 
freely from the corresponding recess 22. Mutually adjacent recesses 22 are separated by 
slots 26 formed in the outer circumferential surface 24. Each slot 26 extends parallel to 
an axis of the wheel 18 running the fair width of the wheel and penetrates in the 
direction of the radius. 

A spring-loaded guide 28 is supported on a member 30, which also supports the axle 20 
above the outer circumferential snrface 24 at approximately the one. o'clock position.' 
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/Pie guide 28 has a cfcnvexly curved ; surface 32 converges toward the outer 

circumferential surface 24 fix the diction of rotation of the wheel 18. the guide 28 is 
;.further biased toward the axle 20. 

A;drive system 34drives the feed mechan^i2, and m^articular Awheel 18; and is 

xs coupled to the injection devise 14 ta move lhe injection device 14 between an 
extended position (shown in Figures l-3) :where the injection device penetrates an- 
mcend,ary: seated in a recess 22 at position P I (refer Figure 2), and a retracted position 
(not shown) where me injection device is spaced from ah incendiary: 

Similarly, the drive system 34 is coupled to the cutter 16 for moving me cutter 16 
between an extended position (shown in Figure 2) where it cuts an incendiary from the 
line of series connected incendiaries, and a retracted position where the cutter 16 is 
.15 spaced from the line of series connected incendiaries. 

The drive system 34 is in the form of an intennittent gear ammgement, and more 
particularly, in this embodiment; a Geneva gear composed of a driver 36 and a follower 

38. The follower 38 is fixed to tiie wheel 18. 

20 • '■ * 

The driver 36 ismmefonn.ofamsc 40 havmgapm42.extend^^ 
oneside of the disc 40 at an off-centre location. The disc 40 is also pmvided with an 
off-centre lobe 44 on the same surface .from which the pin 42 extends. The lobe 44 is 
provrded on one side with a convex; surface 46, In this particular embodiment, the disc 
25 40 ur driven or rotated continuously by a hand crank 48 which includes a handle 50 
fixed to and extending perpendicularly ftom a rotatable shaft 52. The shaft 52 is 
disposed within a cylinder 54. 

The follower 38 is in the form of an annular plate 56 (refer Figure 6) having a plurality 
30 of radially extending slots 58 which extend from an outer diameter of the plate 56 
toward, but stopping short of, an inner diameter of the plate 56. Tabs 60 are formed 
between adjacent slots 58. The radially outer-most edge of each tab 60 is formed with a 



concave^cess 62, The i^.^are^^sh^— 
suifece 46 of the lobe 44. 



convex 
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For each revolution of the driver 36 ie dise 40, the follower 38 moves a fraction of a 
evolution. In short, this motion arises due to the : pm42.engaging a s iot 50 for a portion 
of aravolution of thedisc ^thereby aavancing the follower 38 only While the pin 42 
resides within a slot 58. During the renrainder of the revolution of the disc 40 tire 
convex surfece 46 of the lobe 44 is received within the concave recess 62 ofatab 60 
effectively locking the follower 38 from further rotation. The operation and mechanics 
of a Geneva gear are well known and will not be discussed any further in this 
specification.; 



The injection device 14 includes a needle 64 of a form similar to a hypodermic needle 
wmchismflmdconxmunicationwithaductee. The duct 66 is coupled to a web 68 of 
15. a slide 70 which is mounted oh a rail 72. 

As seen most clearly in Figure 2, the driver 36 of the drive system 34 is coupled to the 
slide 70 by a link 74. The link 74 is pivotaUy coupled at one end 76 to the driver 36 
(and more particularly to the lobe. 46 of the disc 40) and at an opposite end 78 to the 
shde.70. WUmi^tomtodtmx^i^^^^n 
along the rail 72. 



The cutter 16 is in theform of a blade 80 which is fastened by a screw 82 to apbrtion of 
the web 68 so as to extend substantially parallel to the needle 64. ThebladeSO needle 
25 64 and slots 26 are relatively configured so that when an incendiary is seated in a recess 
22 at the_position PI , the needle 64 can penetrate the incendiary and the blade 80 is 
dnven mto an adjacent slot 26 cutting the incendiary from the line (ie belt) of series 
connected incendiaries. 

0 When the needle 64 is in the extended position, a dose of glycol is pumped through the 
duct 66 and needle 64 into the incendiary. The glycol is pumped via a peristaltic pump 
84 (see Figure 4) which is driven by the drive system 34. The peristaltic pump 84 
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includes m oiitbr housing. 86 wmchos fixed agamst rotationhy attachment to a hollow 
shaft 88 which in ti&USftf to a spigot 90 fonned integrally with the cylinder 54 
Ihe outer housing 86 together with the disc 45 defines a circular channel 92 in which 
disposed a defcrrhable condutt<not shown) of the pump, 84. Pump. 84 also mciudesa 
set .of ioUers (not shown) driven wim ihe disc 40 to facilitate' a pumping action of the 
glycol. : The defonhable conduit is in fluid communication wift the duct 66. • 

Referring to Figures 2 and 3, a retaining means in the form bf a plate 94 is provided hear 
the injection device 14 for retaining an incendiary held within a recess 22 in position PI 
while the injection device 14 and cutter 16 reciprocated along the rail 72. In particular, 
the plate;94 prevents an incendiary into which the needle 64 has penetrated from being . 
pulled out of me recess 22 as . the needle 64 is being retracted. To this end, the plate 94 
is provided with a section 96 which , faces an incendiary held within the recess at 
. location PI. The portion 96 of the plate 94 is also provided with an opening 98 through 
15 which the needle 64 can extend. 

The apparatus 10 also includes a park system 100 for placing the apparatus 10 in a park 
position which is. characterised by the injecting device 14 and cutter 16 being in their 
respective retracted positions and. the wheel 18 being rotated or indexed so that an 
20 incendiary capsule in a recess 22 at position Pl.is moved to the dispensing location D. 
The park system 100 includes * bifurcated arm 102 where each of the bifurcations is 
provided with two spaced apart ringers 104. A wheel 106 is held between the 
bifurcations and is rotatsble on an axle 108 which is slidably retained at is opposite ends 
between the adjacent fingers 104 of each bifurcation. The wheel 106 is biased to apply 
torque to the disc 40 in a direction causing the wheel 18 to rotate in the anticlockwise 
direction. In the absence of torque being imparted to the disc 40 by the hand crank 48, 
the wheel 106 of the park system 100 drives the disc 40 causing it to rotate to a position 
where the link 74 forces the slide 70 along the rail 72 away from the wheel 18 moving 
the injection device and the cutter 16 to their retracted positions and indexing the wheel 
18 so that an incendiary that was in a recess 22 at position Pi has now moved to a recess 
at the dispensing location D. 
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\rA ctarte iiO is fonned ^eatti a^ aW fee dispensing location D for directing an. 

mcondiary to an outlet 1 12 fonned in a housing 114 whieh houses the feed- mechanism 
. ■ 12, injection device 14 and cutter l 6 : The housing 114 is m fee form of a box having a 
: ■ dbor l lS which can be selectively opened and closed. The door 1 16 has a window 1 18 
at a location to allowia.user to observe the reciprocation of fee injection device 14 and 
cutter 46, and fee release of an incendiary fioma recess 22 at fee dispensing location bi 
The housing is provided" with ah inlet tube 120 -through which •a 'line or belt of 
mcenmaries can be fed into the housing 114, The housmg ako mcludes fluid inlet ports 
122 and 124. The. fluid: inlet port 122 is coupled to a supply of glycol (not shown) 
which is. injected into fee incendiaries via the injection device 14. The port 124 is 
connected to a supply of water or other fluid which can be used as part of an 
extmgmshing system to extinguish an incendiary within the housing 114. The 
extmguishing system also includes nozzles. 126 and 128 which can be coupled by a hose 
to fee supply of water via fee port 124. The nozzle Ue sprays water into fee chute 110 
while fee nozzle 128 sprays water ihto,the housing 1 14 in fee vicinity of fee injection 
device. 14. . . 

The operation of fee apparatus 1 0 will now be described. 

The apparatus 10 will typically be used wife a.beit or line of incendiary capsules of the 
type described in Applicant's Australian Provisional application No. PS 3289 fee 
contents of which is incoroprated herein by way of reference. Typically the belt of 
incendiary capsules will be disposed in a box adjacent the apparatus 10. With the door 
116 of fee housing 1 14 removed, the belt Of incendiary capsules is fed through the inlet 
tube 120 into the housing 114. The belt is then passed under fee guide 28 so that a 
leading incendiary capsule is seated in a recess 22 in advance of fee guide 28. The door 
116 is then closed: A supply of glycol and a supply of water are then attached to fee 
ports 122 and 124 respectively. Typically, fee apparatus 10 would be disposed in a light 
aircraft or a helicopter, in a position where fee outlet 112 is in communication with fee 
outside of fee aircraft. Once airborne, and at a location where fee incendiaries are 
required to be dropped, an operator turns fee handle 50 causing fee drive system 36 to 
sequentially index fee wheel 18 in the anti-clockwise direction thereby advancing the 
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: Ime of incendiaries toward the discharge position D. l^entaaily,. a leading incendiary 
will be. in «, recess 22 which Has been advanced to the position Pi. Dining ,fae next . 
• • *!"F ft : ffie ^ H and cutter- 16 are slid toward thbir' 

respectiye ex^nded. positions toward the axle 20 so that the needle 64 penetrates the 
; 5 ^Pendiary capsule, and the blade 80 cutsthe capsulefrom the lihebfbeit of capsules 
. lhe ro tation.ofthe^ 

ttrough fte needle 64 to the material held within the incendiary" capsule. Typically 
there is a delay of 20 to 30 seconds before the. exothermic reaction between the glycol' 
and the substance within the incendiary reaches a stage where a flame.is. product 

10 Well before this time, the continued rotation of the driver 36 has indexed the wheel 18 
to retract the injection device.l4 and cutter 16 to aposition Where they am spaced from 
themcendiary. The incendiary is held within the recess 22 in position PI while this 
occurs by the plate 94. As the wheel 18 is again indexed, the capsule which has been 
cut from the belt and injected with the glycol is moved to the dispensing position D 

15 ^^t^-^llB^TOm^lBv^^i^^no^^ 
112 where it can then fall to the ground. 

Assuming that the belt or line, of incendiary capsules is dimensioned so that a capsule is 
seated in adjacentrecess 22, uponevery indexing of thejwheel 18, an incendiary which 
20 has, been initiated or activated by the injection of glycol will be dispensed through the 
chute 1 10 and outlet 112. 

In the event of the operator lettinggo of me handle 50 prior to the wheel i 8 being 
mdexed to a position where- the injection device 14 and cutter 16 are in their respective 
25 positions, the park system 100 will apply torque to the driver 36 to rotate the wheel 18 
and force the slide 70 along the rail 72 away from the axle 18 thereby placing the 
injection 14 and cutter 16 in their respective retracted positions. 

Now that an embodiment of the present invention has been described in- detail it will be 
30 Went to mose slulled in ^ 

may be made without departing from the basic inventive concepts. For example, the 
dnve system 34 is described and illustrated as being in the form of . a Geneva gear. 



. ,\:t. " '. -t.. 1 ? - 

However other intennitted gear arrangements may be incorporated to produce the same 
effect. Also, torque ca^ be imparted to the driye system 34 by an electric motor rather 
^*e>nd<^mech^^ 

be provided where torque is imparted, to the drive system 34. primarily through an 
5 electric motor with a hand crank. ^mg provided for back^' in toei event of failure of 
J -the motor^ " "■' - ~:.""T" ,..Z. 

In yet a further variation, the motion of the wheel 18 and injection device 14 can be 
controlled by a processor or computer. For example, individual electric motors can be 
ZQ provided for rotating wheel 18 and reciprocating the injection device 14 with the 
processor or computer controlling the motors to correctly sequence and time the motion, 
of the wheel 18 and injection device 14. 
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All such modifications and variations together with others that would be obvious to 
person of ordinary skill in theart are deemed to be wjthin the scope of the present 
invention themiture of which is to be determined from toe above description. 
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